A series of novel 5-amino-1,3,4-thiadiazole-2-thiol and 1,3,4-thiadiazole-2,5-dithiol derivatives of benzimidazole were synthesized through nucleophilic substitution reaction of 5-substituted-2-(chloromethyl)-1H-benzimidazole, structures of the synthesized compounds were proved by spectral methods of analysis ( FT-IR, 1 H and 13 C NMR ). All the target compounds were screened for their antibacterial activity toward gram-negative (E.coli, P. aeruginosa) and Gram-positive (B. subtilis, S. aureus) bacteria, most of the synthesized derivatives exhibited good to moderate activity toward both Gram-positive (B. subtilis, S. aureus) and Gram-negative (E.coli, P. aeruginosa) bacteria.
INTRODUCTION
The benzimidazole nucleus consider one of the most significant and important N-containing fused organic compounds in a large number of synthetic pharmaceutical materials and natural products. 1, 2 Benzimidazole ring count a significant heterocyclic pharmacophore in the drug discovery, these compounds which carrying diverse substituents in the structure of benzimidazole are associated with a wide range of biological activities including: antifungal, 3, 4, 5 anticancer, 6, 7, 8 antiinflammatory, 9, 10 antioxidant, 11, 12, 13 anti-bacterial, 14, 15, 16, 17 anti-viral, 18, 19 anticoagulant, 20 and anti-hypertensive properties. 21 Despite of many attempts to develop and discover new structural type in the search for great and more effective antimicrobials, benzimidazoles still consider as one of the most versatile and significant type of compounds against microbes. 22, 23 The benzimidazole containing compounds as a structural motif have been widely used in medicinal chemistry and drugs development. Amongst the benzimidazole derivatives 2-chloromethyl benzimidazole show a considerable importance in biological chemistry, they are important intermediates in the synthesis of many biologically active compounds. 24 Designing new compounds in order to deal with resistant bacteria has become one of the most significant and great areas of antibacterial research today. Because the resistance of pathogenic bacteria toward common and available antimicrobial drugs is quickly becoming a major worldwide problem. So the discovery of new and potent antibacterial agent is more hallenging in current years.
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MATERIALS AND METHODS
Melting points were determined using stuart smp3 apparatus and are uncorrected, FT-IR spectra were recorded on shimadzu FT-IR spectrophotometer, 1 H and 13 C -NMR spectra were recorded on brucker 300 MHz spectrophotometer using (DMSO) as a solvent and TMS as internal reference. The compounds were checked for their purity on silica gel TLC plates and the visualization of spots performed by using UV light.
General method for the Synthesis of 5 substituted-2-(chloromethyl)-1H-benzimidazole 1(a-d)
15, 26, 27
A mixture of 4-(un)substituted-o phenylenediamine (0.05 mole) and chloroacetic acid (0.05 mole) was dissolved in ( 25 ml) 4N HCl and refluxed for 4hrs. The completion of the reaction was checked by using T.L.C (mobile phase:ethyl acetate: hexane 2:1). The reaction mixture was allowed to cool down and neutralized with ammonium hydroxide solution, the precipitate appeared was dried and recrystallized from (methanol/water).
2-(chloromethyl)-1H-benzimidazole (1a):
yellow crystals, m. 28 A mixture of (4 g, 0.04 mole) of thiosemicarbazide and (4.66g, 0.04 mole) of anhydrous sodium carbonate were dissolved in 50 ml of absolute ethanol. (6.4 g, 0.08 mole) of carbon disulfide was then added to this solution. The resulting mixture was then refluxed for 11 h, subsequently the reaction mixture was allowed to cool down at room temperature. Most of solvent was distilled off under reduced pressure and the residue was dissolved in 40 mL of distilled water and then carefully acidified with cold conc. Hydrochloric acid to give pale yellow precipitate. The product was then filtered and washed with cold water, then recrystallized from hot water, T.L.C (mobile phase: ethyl acetate: hexane 2:1 ). m.p: 232-234°C, IR (KBr, cm -1 ): N-H str (3399, 3279), S-H str (2529), C=N str (1601), C=S str (1363), C-S str (670), yield 83%. 29 5-amino-1,3,4-thiadiazole-2-thiol (2) (5 mmole) and fused sodium acetate (5 mmole) were added To the solution of compound (3) (5 mmole) in absolute ethanol (35 ml), the mixture was refluxed for 12 h, the reaction completion was checked by using T.L.C (mobile phase: ethyl acetate: hexane 2:1), then the reaction mixture was cooled and the precipitate was collected by filtration and dried.
General method for the Synthesis of compounds 3(a-d)
5-[(1H-benzimidazol-2-yl-methyl)sulfanyl]-1,3,4-thiadiazol-2-amine (3a):
Yellow-brown crystals, m.p: 196-198°C, IR (KBr, cm -1 ): NH 2 str (3252), aromtic C-H str (3085), aliphatic C-H str (2954, 2918), C=N str (1622), aromatic C=C str (1526, 1434), C-S str (671), yield 53%.
5-{[(5-methyl-1H-benzimidazol-2-yl) methyl] sulfanyl}-1,3,4-thiadiazol-2-amine (3b):
Brown crystals, m.p: >350°C, IR (KBr, cm 
Synthesis of 1,3,4-thiadiazole-2,5-dithiol (4)
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A mixture of carbon disulfide (0.04 mole, 30 mL) and hydrazine hydrate 80% (0.04 mole, 10 mL) with pyridine (100 mL) was heated under reflux for 5 hours. Then excess solvent was distilled off and the solid obtained was separated by adding (50 mL) of water and (10 mL) of hydrochloric acid. 29 To the solution of compounds (1) (0.02mole ) in absolute ethanol(60 ml) the 1,3,4-thiadiazole-2,5-dithiol (4) (0.01 mole) and fused sodium acetate (0.02 mole) were added and the mixture was refluxed for 12 hrs, after completion of the reaction which was checked by T.L.C (mobile phase: ethyl acetate: hexane 2:1 ) the mixture was allowed to cool down and cooled in ice bath, the product was collected by filtration and dried. 
2,2'-[1,3,4-thiadiazole-2,5-diylbis (sulfanediylmethanediyl)]bis(5-nitro-1H-benzimidazole)(5d):
Light 
RESULT AND DISCUSSION
The reaction sequence for various title compounds is summerized in (scheme 1). The Table 1 .
Antibacterial evaluation
Some of the newly synthesized compounds were tested for their in-vitro antibacterial activities against Gram-negative including (Pseudomonas aeruginosa, Esherichia coli) and gram-positive including (Staphylococcus aureus, Bacillus subtilis) bacteria by disc diffusion method, the concentration of the compounds used were (10 mg/mL and 100 mg/ml ). Inhibition zones were measured in millimeters and compared with (Ampicillin and ciprofloxacin) as a standard antibiotics references. The results are illustrated in ( Table 2) which 3a  10  12  18  12  24  100  14  17  -25  3b  10  ----100  11  12  --3c  10  --12  12  100  22  23  18  19  3d  10  12  19  11  22  100  12  18  -20  5a  10  -15  -12  100  ----5b  10  -14  --100  12  15  --5c  10  11  13  12  14  100  30  30  15  22  5d  10  -11  -15  100  ----Ampicillin  22  23  -10  ciprofloxacin  19  23  29  -DMSO solvent  0  0  0  0 demonstrates that most of compounds tested for their antibacterial activity exhibited good to moderate activities. Amongst all compounds tested (3a, 3c, 3d, 5c) showed good to moderate activity against all types of bacteria used.
CONCLUSION
Bnzimidazole derivatives containing 5-amino-1,3,4-thiadiazole-2-thiol and 1,3,4-thiadiazole-2,5-dithiol were synthesized by nucleophilic substitution reaction of 5-substituted-2-(chloromethyl)-1H-benzimidazole. The pharmacological study was performed to determine the effects of substituent on the antibacterial activity, most of the derivatives showed good to moderate activity toward Gram-negative (E.coli, P. aeruginosa) and Gram-positive (B. subtilis, S. aureus) bacteria.
